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[0047] 

In this embodiment, the mask 13 has a zigzag mask pattern 
for the laser beam transmission regions, as can be seen in Fig. 
12(a) . The width WI of the light transmitting region is 3 jam, 
the width WB for light blocking region is 10 ym and the pitch 
Y of the zigzags is 6 jam. Angles 91 and 92 of the zigzag pattern, 
made with respect to the substrate scanning direction are both 
45 degrees. The laser beam has a length of 100 mm and a width 
(WELA) of 500 ym, and the mask pattern is formed repeatedly over 
500 ym, which is the same as the beam width. After the laser 
beam is irradiated for three times, the substrate is sent at 
a pitch (Spl) of 0 . 8 yarn. This operation is repeated until the 
total distance of the substrate sent becomes (Wb + Y) . In this 
embodiment, the operation is repeated until the total distance 
of the substrate sent becomes (10 + 6 =) 16 yam. That is, the 
number of times of sending is 20, and the number of times of 
irradiation during this period is 20 x 3 = 60. After a while, 
the substrate is sent at a pitch (Sp2) which corresponds to the 
mask pattern width, 500 ym, and the same irradiation is repeated. 
The laser oscillation frequency is 300 Hz, and the time required 
for treating the entire surface of the substrate having a size 
of 300 x 400 mm, is 160 seconds. 



Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 1 1 -064883 

(43)Date of publication of application : 05.03.1999 



(51)Int.CI. 



G02F 1/136 
H01L 21/20 
H01L 29/786 
H01L 21/336 



(21 Application number : 09-217213 
(22)Date of filing : 1 2.08.1 997 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : SUZUKI KOJI 



(54) PRODUCTION OF POLYCRYSTALUNE SEMICONDUCTOR THIN FILM AND 
MANUFACTURING DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a polycrystalline silicon thin film with large 
crystal grains which attains high performance and high 
uniformity of a polycrystalline silicon thin film transistor 
and is excellent in productivity. 

SOLUTION: In a method for melting and recrystallizing 
the silicon thin film by irradiating the amorphous silicon 
thin film 3 with excimer laser beams 5, temp, gradient in 
a planar direction in a plane is controlled by inserting a 
mask 13 on which repititive patterns are formed into an 
optical path of the excimer laser beams 5 for irradiating 6^ 
the silicon thin film 3 and irradiating the surface of the 
silicon thin film 3 with the beams 5, energy of which is 
modulated by the mask patterns. At the same time, a 
substrate on which the silicon thin film 3 is formed is 
successively moved by synchronizing with laser 
irradiation to form a polycrystal line silicon. 
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if-m*©«^tt, ^ H B H ^©Ki-i4ft e ?*46n(f m 

<*HJS0>Jti:RS^^nst©T*«ftvv 
[0 0 4 3] (HSSfiaj5) 01 Hi, #f£0J§fccfca£*S 
b b b S i Wm<D&f$,?5fe<D%Mffl 5 ^-rUT'fe-So 

[0044] *nffimvm\,^-?x? 1 3©^^-y^ 

T'^S (01 1 (a) ) o ^MMT-(±, WB ^-5/im, 
WL^l/im^L^o *SI)10ljT*{i, U— tf-t£-A© 
3lsIBaitcrfcfcSffi©li -yf-Spl *0. 5/im-fOjM 
So U— >f-tr— AiflWELA JiS? 1 0 0 mm, BS 0 



(7) 



11 



(4, gfifcl'— If- If- AS 5 0 0 /i miSS (Sp2) o 

jSLT*<JlfctfaSU\ *H«SU!i-eti, Sfi (3 0 
0X40 Omm) miaD^ffiai'SOfJlS'fS^Plffltt 2 4 

[00 4 5] 011 (a) 0-?Xt/lC&iTm<btlTc1& 

MiWDW-mmzm 1 1 (b) (c^-To s^7/im, t§ 10 

0. 3 /im©f£iS$il lsWISnfe. *^SS0IJT? 
tt> HI 1 (c) {C^fCfi:<TFTl 1 2©ff^ 

©&Kjjg2 5 0 (cm2/Js)«Sft. £©|^©T F 
1 T©f-V*/l/gW: 5 fim, fl(43 /imi: L,fc 0 

coo4 6] (M$i6) ai *mmc£%%m 



[0 0 4 7] *nfam<D-?7>?/*$-y 1 3(401 2 

(a) (c^-r<fc3(c, u— y-ftcsai-sxh^i'y 
/ <> - y * >f-wmcBi& Lfci><DT*foz> 0 yt<om 

tZmt%<Dt®\N 1 (4 3 m nu 7S)fifg%4i» 10(jm, 
^■!f^©tfy^Y(i6/im, $fc, *&-y<nWSt>\ 

**yj5fak%?%me\ , 62 &£t>ic4 smtL 

fc c U-f-lf-AO±t^(iS^ 1 0 Omm, ipgWEL 
A 5 00(imt\ VX^/^-X4H"-Aifit[WIi;5 0 

0 /im»cfcfctjT*iDiIUej«£ftTl'>So b— tf-fig 
lt££(4, 3@Bg&Lfd£, Sfitfyf-SplfcO. 8/i. 
mt'X+tyf^^T\ Sfi©h-*;M3S?)ffiJi# 

(Wb + Y) fcfcS$T?*i!>igfo *^Sfifi»JTtt, Sp 

1 (CiSiMDtf (10 + 6) =1 6 nm^xm^mtol 
BPSs i3iDlHiat±2 OETCfeSo C ©IH©J8||*lllSt4 2 
0x3 = 6 OWMX&Z> 0 Lfr%&, vx^/^-yfe 
5 0 0^m©g1£iM9 (Sp2) ^rffV\ laUt&Mi^ 
*!>if-f. U— If — f£8I(4 3 0 0 H z T"$> t> > 3 0 Ox 
4 0 OmmSfiO^aBfflafcSfSWpiati, 1 6 6#T* 
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30 



[0048] ^mmrnxm^n^^momvi^mtrc 

©#01 2 (b) ~ (d) T'feSo 012 (b) (4g$ 
©H£T'(4&2 pm©ft©^fcjg®#©ail 12 3a 
0. 3/im©«|fi^ti&l 2 2#f§5ft* 0 CflJttJKT 

«8j©g«a§o*fivi'— y* — sas# 01 2 

(b) <D 1 2 3 b(c^-r&HST^ B B B*S^S-rs^ 
1 2 2 0{ftHOjgft«*^fig**«tt, # 

oje«icjfiv^tt-pj«sr*. 012 ( c ) (i£B(cie 
haw l fcttusr^-r ^ i22^e.7.^-h igjifig 

012 (d) T*&9, itl (d) 1 3|jm, g£Y (6 /i 50 



t$P>fl¥ 1 1 -6 4 8 8 3 
12 

m) <0*©^S©!ftgtff#6nSo *£Sfi09?l4e*4 
5Jg<bL/ctf, CttfclE££nSt,©?ttfcl\, fcfc 

h-^;l/2S*)agB^S<&So C©fca&, UlfflW(c(4e 
(42 0-7 0 KOKEB^aS U\ 



[0 0 4 9] (J 



7) 0 1 3(4, *^(C<fcS^ 



us i m&<D&i&i5m<Dtmmi tt-rmz'&Zo *n 
mmxit, m%u— v-v-LwxttLx. s i» 

KSffifc^JSLfcWfclfc&ffl^TV*. 01 3 (a) (C 
^■TctatC, #5XS1&±£Dliff5 OnmOjPlRS i 

mm±icmm ioon m©Kfbj«*j«js-*-.5. l**s© 

"5, Mitmi 3 2£$IWa, HfkI^^-yX^-71 

3 i £*iw s x>V?--y>? • inx-r 5o BftbBiStttt 

i+->Vl/-f-)t (*HMyC(4X e C 1 U— If-) 

*>ii®-fs 0 *^ssmt-(4, s i mmimwznrcsL* 
)^-<omm%Lm^m{tm^-y<o^mc^<o^ 
Kfk§reflrbftfcs«© s i *isoj)!ie*^iff^fc 

46> <fc«Jg8©ffiTtf&<&SCfc**!|fl!LTS i ffK 
¥ffirtT©fifi^E*^SLTi>S (013 (b) ) o 
[00 5 0] C ©^S5fflT'(4, SHbHtflW a * 1 . 5 p 
m, Hffcll/^^— >©^^-X* 1 nmtL, 300x 

4 0 0mmIfi±itifi!cLft o U— »f-tr-A(4, g 
?2 0 0mm, igWELA 3 0 0/imT^S o U— tf-(4 
3 0 0Hz #U— »fH!BSf CTfcKgffifctf 
-y^S pTesSo S p(4 1 5 /zmTSSo S^tuS^M 
JirS©fcgL;fcB$Kia: 1 3 OfJ>-p*So 

[0 0 5 1 ] C0Rtf95ttfctt&Rffi£E9 13 (c) fc 
j^Ttf, SS«Sffi©X^+ y^(n](C 1 ~ 1 . 5 /i m, 
0 . 3 /i mT'S o fc 0 Kf bM 1 3 1 (4 U— »f-7 

tt*St«-r Sfci6(C(4, fcRIi;<, Wa, Ws 

(4 3 n mfitTtf«Oi'l$ T F KDft>^ 

;l/®«©-«5T?t> ^ t ft&&©iei&tf#&-r -5 C f: (C <fc 
!), TF T«Mt**||-e#S©T* 1 0 n mgJgl^T©W 
a, WsT*n»fJai*^Ki&6n«o ^(c> &tfbl(4U 

znzcttfxz* watmsvi s ^tcMtc-rs^g 

/^-y«tSit©^fp](c^BTS^a$Li/\ TFT 

(Df-^ yzfrftfoiz-mmc. M&comttfticw-ftt* 

mxa.mmvto&, ^©ti^(4, xh^^^-y© 
fifazmfov&ttfofrzftmBmvxisim, ^-rn 

©^|Sl(cEB?n/'cT F TT't^*#14AW^n-5„ 
0^LT(4> Hffl±3 0~6 0S©(EHT*n(fT F T 
©^TlSUciSltitOSSItOBSIjHtittl^ 
[0 0 5 2] fcfc, *»WI*±iBLfc**«telB£*n 
StOTttft^. 0>Utf, SRU— f-lf-AT'S-S^ 

t?(4i2«g u t t rajrf#ffl^(4K^ t- t mm$> % 
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[0 0 5 3] 

f3C£tfT*t5 0 C<Dfcl£>, TFTOl*ttlqI±fe«fctf 



(8) # r»W 1 1 -6 4 8 8 3 

14 

[0 8] *fBBlcJ:&£*&f&S i JtlU&££J£Q£t 

[0 9] #f83Bfc .tragus i »BIJgfiSc^-ffi<DI 
4£^T0 O 

[010] *affillcj:S$«&s i »KJB^7ErteOI 



at). «fc om««*o/h?4i«ffl^SH*^-e* 

) So 

[0 1 ] *RHIi:J:«$£AS i »i!»l«»ffi©3 
1 *^-TH 0 

[02] *fgB£fc£3£*£ B B B S i »B8&«75rffi®£« 
1 ^-THo 

[03] *^K«ts^igss i mmmtftfi&m 
i ^-th. 

[04] *sw»c«i: s^igft s i swKjg^j*o^i 

1 £^T0o 

[05] *#gEfc«fc3£*6HS i SUtJgJffflffi©? 

2^-r0o 

[06] *%WK«fc*^jgss i Mm&fimom 



[012] *»wt«fcs^iigas i n mmm&<Dnm 

[013] *»Wt<fcS^*g||S i SKJgjS^O^fiS 
fi&J 7 *^-T0o 

[014] ft$o$&AS i SHJg^ffi^^fHo 

[015] s immmmmttTntm, 

[0i6] «e*o^igss i »i»gj«^ffi*^-rH. 

20 1. tf^Xgffi, 2. $ISASiftK. 3. IMIKS 
iS?M. 4. b-f-^-iiil, 5, U—f- 
fcl-A, 6. ISXf-^, 7. 8. tf- 

A**rv^->f-, 9. »f- % 1 1. *S 

8«U 1 2. 1 3, 3 5. 3 6. ^ 

$dbb S i TFT, 3 1. ^SH S i /^-X 3 
2. y-h«f % 3 3. V-*«i % 3 4. FW 
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[03] 
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ffPjflV 1 1 -6 4 8 8 3 




(ID WffiW-1 1 -6 4 8 8 3 
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